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Smith, however, mentions it as something to be specially 
avoided, and Dr. Finny also warned me against it. Gee is 
positive. 

Often I have met with children suffering from mild 
gastro-intestinal derangement, but without any trace of 
jaundice, in which for a few days--never,  I think, ex- 
ceeding seven--the motions were white and offensive. 
But  these eases recovered by ordinary simple means in 
the short time mentioned, and without extra trouble. 
Never before had I seen a case presenting the features of 
the one I have related, so I considered it was worthy of 
bringing it under your notice, especially as the prognosis 
seems to be bad unless the correct treatment is adopted, 
and the treatment when adopted appears to be eminently 
satisfactory. 

ART. XI .  Some Remarks on the Tuberculin Treatment 
o/ Pulmonary Tuberculosis2 By G. B. DixoN, M.R.C.S., 
L.R.C.P., L.S.A. ; Principal Sanatorium and Tuber- 
culosis Officer to the Birmingham Public Health 
Department.  

GENERAL CONSIDERATIONS AND INDICATIONS. 

To those who have not yet  used tuberculin I would like 
to say that  it must not be regarded as a sovereign remedy 
for every case of pulmonary tuberculosis. I t  can no more 
claim to produce arrest in every case of the disease than 
can any other specific therapeutic agent ;  it has its 
l imitat ions--a fact, I think which is realised and ad- 
mit ted by  those who have used it extensively--irrational 
enthusiasm or biased optimism on this point as upon 
most others will usually lead to disappointment and dis- 
credit. Patients whose disease is so advanced and acute, 
and whose resistance is so feeble that  they are beyond 
the help of other forms of t reatment are usually beyond 

" Read before the Derby Medical Society, February 28, 1913. 
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the reach of tuberculin also. I t  is incapable of producing 
obliteration of extensive cavities, it cannot cause expansion 
of a contracted fibrosed lung, nor can it completely reduce 
a chronically thickened and adherent pleura, but  in many 
cases presenting such physical signs it is possible by  its 
careful administration to raise the immunity to such a 
level that  the advance of the disease is materially checked, 
and the prognosis as regards the duration of life con- 
siderably altered. 

The stethoscope alone is a "b roken  reed " upon which 
to lean in making a prognosis in any case of pulmonary 
tuberculosis, and it is, if possible, a more fallacious guide 
when taken alone as a means of deciding in any given 
case whether tuberculin should be used or not, and 
whether we depend upon any pathological classification 
of the disease into various stages, or upon the presence or 
absence of any particular set of symptoms as a means of 
deciding whether tuberculin should be administered we 
will frequently find ourselves at fault. 

In forming an opinion as to whether tuberculin is in- 
dicated, a broader view may well be taken than many 
text-books would lead us to suppose is safe, but  our chief 
guide in all cases must be the measure of the patient 's  
resisting power to his disease as determined by  a careful 
consideration of the temperature, the state of the circu- 
latory and digestive systems, and his general condit ion; 
if these are satisfactory tuberculin can generally be used 
with advantage. I t  would be unwise to axlminister 
tuberculin to a patient with diabetes, lardaceous disease, 
ill-compensated valvular disease of the heart (which in 
connection with pulmonary tuberculosis is not so rare as 
is often stated), acute exophthalmic golt~e with rapid 
pulse, chorea, or syphihs, for which specific treatment has 
not been received. Ha~moptysis and pleurisy are not  
contra-indications, rather should they be regarded as 
urgent indications. Tubercuhn should not be adminis- 
tered during the acute stage of a pleurisy nor whilst 
h~emoptysis is in progress, but  when the temperature has 
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reached its previous average normal and when the  
sputum has been clear for fourteen or sixteen days it may 
be used. In this connection I do not legard spots and 
streaks or tinges of blood as h~emoptysis. Pregnancy 
is no contra-indication to tuberculin administration. 
Patients in this state usually take it well and they should 
be placed under t reatment  as soon as possible in order 
that  the highest degree of immunisation attainable may 
be reached before parturition. Mixed infections as deter- 
mined solely by a microscopical examination of the 
sputum should on no account be regarded as a contra- 
indication. The administration of tuberculin must never 
be regarded as a sufficient reason for the exclusion of other 
forms of treatment,  and if the best results are to be 
obtained full use as far as possible must be made of 
dietetic and hygienic measures, and of any drugs which are 
indicated. 

As a rule menstruation need not be considered in con- 
nection with the administration of tuberculin. I t  is well 
however to remember that  a premenstrual rise of tem- 
perature in many tuberculous subjects is a real thing, and 
frequently occurs. There is also evidence to show tha t  
in some cases a premenstrual rise of blood-pressure occurs, 
and if these are present in a patient who is subject to 
h~emoptysis it is well to arrange the time for injection 
so tha t  it  does not fall immediately before the onset of 
menstruation. 

Before proceeding to the administration of tuberculin 
the practitioner must carefully examine his pa t ien t ;  an 
analysis of the urine is necessary, the temperature should 
be carefully recorded for some days, and where possible 
the pulse rate also. An examination of the sputum when 
present is always advisable. The period of time for which 
it is necessary to keep a patient under close observation 
prior to tuberculin administration will of course vary 
and will be longer in the case of an out-patient than in that 

of an in-patient. If the temperature is recorded three 
times in the twenty-four hours tha t  will usually suffice-- 
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eight, four, and eight o'clock are good times : tuberculous 
patients will usually at tain their highest temperatures at  
four p.m. As a rule tuberculin is contraindicated if the 
temperature is above 100 ~ F. at 4 p.m. If the temperature 
is taken by the mouth the instrument must be retained 
beneath the tongue for no less than ten minutes ; this is 
necessary even if the thermometer be a thirty-second one 
with a Kew certificate. I t  is well to remember tha t  it is 
the mouth and not the thermometer which requires the 
ten minutes. If these precautions are strictly observed 
rectal records are not required. 

Rectal readings although undoubtedly more accurate 
than mouth readings are subject to such marked variations 
as the result of the slightest muscular exertion that  they 
are apt to be very disconcerting to those who are un- 
accustomed to work by them. In institutions not pro- 
vided with separate cubicles, and for the out-patient who 
is following his occupation rectal temperature records are 
out of the question, and I think it possible tha t  there may 
be some foundation re1 the suggestion tha t  the occurrence 
of ischio-rectal abscess is more frequent amongst those 
who record their temperature in this way than amongst 
those who use the mouth. 

TUBERCULIN AS A DIAGNOSTIC AGENT. 

As a diagnostic agent tuberculin is used in several 
different ways, the ophthalmic method or (Calmette's) 
has fallen into disrepute as it occasionally leads to re- 
curring inflammations in the eye. 

Morro's or the pereutaneous method is probably the 
least reliable of all. 

Von Pirquet's and the subcutaneous method of Koch 
are the two most in vogue at  present. Of these von 
Pirquet's is the one which can be most conveniently 
carried out, but unfortunately only vague information is 
derived from a positive von Pirquet, it merely proves that  
at one time or another the person reacting has been 
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infected by  tubercle bacilli--a fact of small value ia our 
effort to make a definite diagnosis as to the organ affected. 

Von Pirquet 's  test is simply applied and gives rise to 
no discomfort. A finer test is obtained if a 10 or 20 per 
cent. solution of old tuberculin is used in preference to the 
pure tuberculin generally advocated. Bovine tuberculin 
may also be used for this test. A positive re-action 
usually occurs within from 18-48 hours and consists of 
hypermmia and exudation in the form of a papule which 
varies in extent. The site usually chosen for scarification 
when doing a yon Pirquet 's test is the inner side of the 
forearm. I have noticed that  apparently the more recent 
the tuberculous infection the more marked are the 
hypermmia and surrounding exudation, and the earlier 
does the reaction appear, the more extensive and long- 
standing the lesion the less well-marked are the hypermmia 
and exudation, and the longer is the reaction in occurring. 
The great drawback to the use of yon Pirquet 's  test is 
that  it gives no information as to the locality of the lesion, 
nor does it tell us whether the lesion is active or quiescent. 
I t  is a well proved fact that  patients in an advanced stage 
of tuberculosis and also those who have undergone a 
course of tuberculin injections do 'not always give a 
positive reaction to this test. 

The a t t empt  which has been made by  some ContinentM 
workers to derive quantitative information as to the 
extent  of infection present by  observing the smMlest 
dilution of old tuberculin which will give a reaction at 
present seems to be founded upon too imperfect evidence 
to be useful clinically, the personal element of each 
individual patient being a very variable quantity.  I t  has 
also to be remembered in this connection that  both very 
recent and very long-standing infections may give no 
response. 

The subcutaneous method of Koch is by  far the most 
useful method of using tuberculin diagnostically. Before 
applying this test a record of the patient 's temperature 
should be kept  for six days, on each of which the tern- 
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perature has been taken at least three times, and to carry 
out the test without risk it should not be used if the 
temperature shows a rise of more than one degree. The 
pulse rate should be recorded also. For an ordinary adult 
an initial dose of .001 c.c. of old tuberculin is injected ; 
if the patient is weakly or under fourteen years of age 
.0002 c.c. may be used ; a four-hourly record of the tem- 
perature and a record of the pulse rate are taken for 
forty-eight hours if there is no reaction, then a dose of 
.005 c.e. is given. If no reaction occurs after a further 
expiration of forty-eight hours another dose of .01 c.c. is 
given and if the patient does not react to this it is un- 
necessary to treat  him. In the case of weakly adults or 
children, when the initial dose has been .0002 c.c., the 
subsequent doses should be .001 c.c. and .005 c.c. A rise 
of temperature equal to .5 ~ F. should be followed by a 
repetition of the last dose and a rise of 1 ~ F. is considered 
as a positive reaction. 

Reactions occurring after the injection of tuberculin 
whether it is being used for the purpose of diagnosis or 
of treatment may be classified as "general ,"  "local ,"  and 
" focal." A " general reaction " may include a rise of 
temperature, and increase of pulse rate, headache, malaise, 
abdominal and joint pains, sweating and diarrhoea. A 
" local  reaction " is shown by pain, swelling, induration 
and redness about the site of injection. A " focal re- 
action " is indicated by an increase of pre-existing physical 
signs, increase of cough and expectoration already present, 
or the presence of slight cough and expectoration where 
none existed previously, the presence of tubercle bacilli in 
sputum which formerly gave a negative microscopic 
result, or a sense of pain or constriction in the chest with 
or without dyspnoea. 

I t  is this possibility of producing a " focal " reaction 
which makes the subcutaneous method of testing such an 
excellent one, and which places it so far in advance of 
other methods. The occurrence of a "]ocal " reaction in 
any case gives us definite assurance that  we are dealing 
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with a case of pulmonary tuberculosis. A positive 
Calmette, yon Pirquet, or Morro alone can never justify 
us in making a definite diagnosis of pulmonary tuber- 
culosis, nor can the occurrence of a " local " or "genera l  " 
reaction after the subcutaneous test, but the presence of a 
" / o c a l "  reaction is evidence upon which the most exacting 
observer is justified in making a diagnosis of pulmonary 
tuberculosis. 

I t  is inadvisable to use the subcutaneous method of 
testing in any case where there has been a recent at tack 
of h~emoptysis. 

REACTIO~IS.  

After injections of tuberculin used as a method of 
t reatment  reactions must sometimes occur, they should 
not be considered as contra-indications to the treatment,  
and injections must be persevered with. 

A reaction usually occurs in from 12-48 hours after the 
injection. A rigor and a rise of temperature occurring 
within an hour or two of the injection may mean tha t  the 
injection has been made into a blood-vessel. As the 
result of a reaction the temperature usually shoots up, 
a temperature rising gradually step by step with re- 
missions is not as a rule the result of a reaction. When 
a "focal " reaction occurs physical signs may only then 
be audible in the lungs and bacilli may be present for the 
first time in the sputum. No patient will pass through a 
course of tuberculin treatment without some period of 
greater or lesser sensitiveness as indicated by reactions. 
Violent reactions are always to be avoided as far as 
possible. I t  would be difficult to a t tempt  to give any 
satisfactory account of the theories advanced in ex- 
planation of these occurrences but reference to the various 
text-books will provide you with a variety of theories. 
If a reaction occurs as indicated by any of the above 
phenomena the practitioner may adopt different courses. 
The interval before the next dose may be extended and 
the dose may be repeated, diminished, or increased slightly. 
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Personally I think it wiser to diminish or repeat a dose in 
preference to increasing it, and I think it is better not to 
give the next dose until the temperature has returned to 
its previous average or near it. After several decided 
reactions it is well to make the increase in the doses 
small for the next few injections. For practical purposes 
reactions may mean tha t  too large doses are being given, 
and the increases must be smaller, or that  longer intervals 
between the doses are required. I t  may also mean that  
an unsuitable preparation of tuberculin is being used or 
that  the patient is very sensitive. If repeated " re -  
actions " occur at  the very beginning of t reatment it is 
well to allow a period of 12-15 days to elapse and to 
recommence with a much smaller dose and to increase 
the doses much more gradually than previously. If this 
does not prevent " reactions " it is well to t ry  the effect 
of a different preparation of tuberculin, preferably one of 
the albumose-free preparations. 

T U B E R C U L I N  A S  A T H E R A P E U T I C  AGEI~IT. 

In considering tuberculin as a therapeutic agent it is 
well to remember tha t  it may be used for two distinct 
classes of patients--viz.,  those in whom the disease is not 
too advanced and whose resistance is good, and in whom 
there is a reasonable prospect of producing " arrest," in 
such cases every a t tempt  must be made to reach the 
maximal dose. The other class includes those in whom 
the disease is advanced, whose resistance is not so good, 
and for whom complete arrest is improbable. In such 
cases it is not always possible to reach the maximal dose 
of any given preparation, but if a short course of tuber- 
culin is given from time to time the patient 's immunity 
can be raised to such an extent  and his condition be so 
improved that  the prognosis is materially altered, and the 
improvement and relief which can be obtained by these 
short courses of tuberculin injections given at intervals 
is frequently more striking than the improvement obtained 
amongst patients whose pulmonary condition is better. 
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Of the different methods of administering tuberculin 
as a form of t reatment  for pulmonary tuberculosis it will 
be found that  the " in tensive  method," which aims at the 
at ta inment  of a large dose by  gradually increasing doses 
at short intervals is the best. At the commencement of 
this method of t reatment the injections can be given at 
two-day intervals until fairly large doses are being reached, 
after this intervals of four, six, eight, or ten days may be 
required. The prolongation of the interval between the 
doses is largely an individual mat ter  upoa which each 
case must  be separately judged. If a patient gets no re- 
actions by  having bi-weekly injections then it is often 
unnecessary to increase the interval. In  some cases it is 
possible to reach large doses at three-day intervals even 
when the preparation used is old tuberculin. This course 
can be more easily pursued when the patient is under 
strict supervision in an institution or his own home than 
when he is following his occupation and visiting his 
doctor. I t  is sometimes stated that  there is no advantage 
to be gained b y  proceeding to such massive doses as 1 c.c. 
The advocates of this view have argued that  the patient 
derives as much benefit from .001 c.c. as from 1 c.c. I 
think it is only reasonable to assume however, that  the 
larger amount  of tuberculin and the longer period of time 
over which it acts will ult imately lead to a greater pro- 
duction of antibodies and to a higher degree of immunity. 
This seems to be a not improbable explanation of the fact 
that  a dispensary patient who is following his occupation 
and who is receiving no treatment other than the tuber- 
culin injections will be found with crepitations or other 
adventitious sounds when his dose is .001 c.c., which are 
absent when a dose of 1 c.c. has been reached. In every 
case therefore where the "intensive m e t h o d "  is being 
used an a t tempt  should be made to reach the maximal 
dose. From the patient this may claim the exercise of 
great perseverance, from the physician much pat ience;  
intervals may  have to be increased, doses repeated or 
diminished until sensitiveness is overcome, and the pro- 
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cedure is once more one of gradual increase and progress. 
I know it is impossible with some patients to proceed to 
the maximal dose on account of an unusual hyper- 
sensitiveness. This type of .patient is fortunately not very 
numerous. Some of the text-books state that  if a large 
amount of pure tuberculin is injected into the tissues it 
gives rise to local irritation and we are advised to dilute 
the larger doses. This is quite contrary to experience and 
one finds that  local irritation is most likely to occur in the 
early days of t reatment when the solution is quite dilute. 
The explanation may be that  when large doses are reached 
a high degree of tolerance has been produced. In mixil~g 
the dilutions of tuberculin a suitable diluent is .25 per cent. 
carbolic acid in normal saline with a little glycerine. 
Dilutions do not as a rule keep well for more than four 
days. Injections should when possible be given in the 
early part  of the forenoon; if this is done there is less 
chance of slight reactions being overlooked than is the 
case when injections are given in the afternoon. There is 
no advantage to be gained by  at tempts  to get the patient 
through a course of tuberculin t reatment  quickly;  any 
such a t tempt  may in fact be at tended with serious risks 
particularly with h~emorrhage cases, and will most cer- 
tainly produce severe reactions. If  in the out-patient 
department severe reactions are repeatedly produced and 
the patient has to lose a day's work in consequence he 
will very quickly cease his attendances. The increase of 
dosage will vary for each different patient and it will vary 
also at the different stages of treatment.  The first few 
doses may frequently be doubled ; after this. an increase 
of one-half, one-third, one-fourth, or even one-fifth may  
be all that  can be accomplished. To put  a patient through 
a satisfactory course of tuberculin so that  he terminates 
his period of treatment with three separate doses of 1 c.c. 
of old tuberculin without reaction will take on an average 
eight or eight and a half months if a sequence of two or 
three different preparations is adopted. In making such 
an estimate I am speaking of those who are being treated 

R 
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as out-patients. I have read and heard it stated tha t  six 
months is a fair average for such treatment  but if this is 
a t tempted I fear that  your patient will lose at  least one 
day's  work or more each week on account of severe re- 
actions and if this happens one of the chief claims of the 
out-patient t reatment will be defeated--viz.,  tha t  work 
and treatment  can be concurrent. Of abscesses or other 
troubles as a result of tuberculin injections I have seen 
nothing, and this is not from treating a small number of 
patients as during the year there have been 20,500 
attendanees at  the dispensary. 

CHOICE OF P R E P A R A T I O N S  OF T U B E R C U L I N .  

In  the choice of a preparation of tuberculin for pur- 
poses of t reatment  in any given case it seems to be a 
debatable point even if the variety of infection is clear, 
whether a human or bovine variety will give better results. 
Immuni ty  can apparently be produced by either equally 
well. I t  has been suggested tha t  T.R. gives better results 
than the others when there is a tendency to get a high 
temperature in any case. B.E. is said to have the power 
of decidedly reducing the number of bacilli in the sputum. 
Apart from these two points which seem to have some 
foundation I do not think tha t  there is any special claim 
for the superiority of one preparation over another. 
B.E., however is certainly difficult of absorption--a fact 
which should always be remembered, as it occasionally 
happens that  a second dose is given before the first is 
absorbed, and the result is an exceedingly smart reaction. 

Tubereulins can be classified as " exotoxie " and 
"endotoxie  " preparations:  the old tuberculins and the 
bouillon filtrates (T., P.T., P.T.O., and T.O.A.) are 
exotoxie, whilst the " new " tubereulins (T.R., B.E., and 
P.B.E.) are endotoxic. 

I t  is considered good practice by some to use exotoxie 
preparations for patients who are suffering mostly from 
tox~emia, in whom the physical signs are slight ; in sub- 
acute and chronic cases with more extensive physical 
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signs and with but little toxmmia the best results are 
said to be obtained from the use of endotoxic preparations. 
Personally I think when possible it is advisable to use 
a sequence of preparations in which both endotoxic and 
exotoxic preparations are included, and when exotoxJc 
preparations only are used if bacilli still persist in the 
sputum a final course of t reatment with an endotoxie 
preparation should generally be undertaken. 

I t  is stated that  the physical signs in the lungs are 
most influenced by the administration of endotoxic 
preparations. I cannot say that  my experience coincides. 

Useful sequences are the--(1) P.T.O., P.T., and O.T. ; 
(2) B.E. and O.T., or P.T.O., B.E., and O.T. 

When the first sequence is used, P.T.O. may be com- 
menced at  .0005, and continued up to .5 c.c. P.T. may 
then be commenced at  .01 c.c. and carried up to 1 c.c., after 
which .1 c.e. of O.T. is given and increased up to 1 c.c. 

When B.E. and O.T. are used, B.E. may be given in an 
initial dose of .0001 or .00005, and continued up to 1 c.c., 
when.  10 .T .  may be given and increased until 1 c.e.O.T. 
has been taken three times without reaction. 

In using the third sequence, P.T.O. is given up to 1 e.c., 
then B.E. is commenced at  .005 c.c. and carried up to 
1 c.c., after which .1 c .c .O.T,  may be commenced and 
increased to 1 c.c. 

As ~ site for the injection of tuberculin I have found 
that  the interscapular region is to be preferred to the 
back of the upper arm as in the former region induration 
is less likely to occur. The injection should be given 
between the cutis and the fascia ; if it is given too super- 
ficially it produces pain, swelling, and redness, a condition 
very difficult to distinguish from a local reaction. Previous 
to the injection the skin should be wiped over with 
alcohol or ether. I t  is usually unnecessary to place any- 
thing over the puncture. The syringes and needles for 
tuberculin injections should be carefully boiled, and can 
then be kept under alcohol : a 1 c.c. syringe graduated to 
twentieths and numbered to tenths is a useful one to use. 
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CONCLUSIONS. 

To obtain the best results from tuberculin injections 
every a t tempt  should be made to reach the maximal dose 
of the preparation which is being used, and if this is done 
it will usually be shown that  the patient 's  immunity has 
been raised and that  he is in a much better  position than 
he previously was to withstand fresh infection, as evidenced 
by  the absence of relapses ; for how long this high level 
of immunity can be maintained is a point which it is very 
difficult to determine. After a full course of tuberculin 
injections, any recurrence of symptoms or any increase 
in or reappearance of physical signs should be an immediate 
indication for the continuance of injections. If  this 
course were more universally adopted many patients 
would be saved from those acute phases which so fre- 
quently occur in the course of pulmonary tuberculosis, 
and one of which so frequently terminates fatally. Small 
doses of tuberculin administered for a short period of time 
are usually worse than useless unless such a course of 
t reatment  is secondary to a previous full course, or unless 
it is to be repeated. 

I would ask you again to remember that  tuberculin is 
powerless to alter gross lesions in the lungs, so in marked 
cases of the disease do not  judge your results by  the 
change produced in the physical signs. 

When we see a diminution or complete cessation of 
cough and sputum, a discontinuance of hmmoptysis and 
night sweats, an increase of weight, a feeling of vigour, 
and the ability to follow an occupation in patients who 
for months have been acutely ill, or who for even a year 
or more have been chronic invalids, when you see this 
after a course of t reatment  by  tuberculin in patients who 
have not been removed from their home conditions, and 
where no single drug has been given, and where dietetic 
t reatment  has not been emphasised, then I say it is 
difficult to ascribe the result to anything but  a raised 
immunity following the injections of tuberculin. 

We are told by  critics that  these results occur naturally, 
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but  the percentage of such results is greater when tuber- 
culin has been used, so it cannot always be regarded as a 
" natural  recovery." Others again say that  the " spes 
phthis ica"  is responsible for much that  tuberculin claims ; 
if this is so then all I have to say is that  it would be 
madness not to use tuberculin if it can generate a " spes  
phthisica " capable of producing such results. 

ART. XII . - -Three  Cases o/ Tubercular Disease of the 
Lower End o/ the Femur, gl~ustrating some Points in 
Pathology and Treatment.a By W. I. DE COURCY 
W~EELEI~, 5/[.D., • .R.C.S.I.  ; Surgeon, Mercer's 
Hospital, Dublin. (Illustrated.) 

RECENT publications on the subject of tubercular disease 
of the bones and joints in children, more particularly in 
relation to the work of Stiles, have thrown l i gh t  on a 
subject which heretofore has been in a mire of confusion. 
Little knowledge could be derived from the involved 
descriptions, complicated nomenclature, and inaccurate 
pathology which marred the descriptions in the majority of  
text-books dealing with osseous tuberculosis, 

I n  this communication I propose to concentrate atten- 
tion on three recent cases of tubercular disease of the 
iuxta-epiphyseal (mctaphysis) portion of the lower end of 
the femur. The disease commences and progresses along 
definite anatomical and pathological lines in a correspond- 
ing position in all bones. 

Pathology . - - I t  may be stated as an axiom that the great 
majority of cases of osseous tuberculosis owe their origin 
to infection from contaminated milk, and until this source 
of infection is recognised and dealt with by the public there 
will be no diminution of the stream of children suffering 
from the disease which seeks admission to the hospitals. 
In a typical case the tubercle bacilli can be traced from the 
milk to the metaphysis of the bones. Possibly the child 

a Read before the Section of Surgery in the Royal Academy of l~edicine 
in Ireland, and the three cases shown after operation, on January  10th, 
1913. [For the r on this  paper see page 282.] 


